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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 
LISTING OF CLAIMS: 

1. (currently amended) An apparatus for chemical sensing comprising: 

(a) a waveguide sensor comprising a single mode waveguide and a sele ctive thin film 
chemically bound upon at least some of sai d waveguide, said selective thin film 
comprising reagent capable of binding to chemical compounds: 

(a) (b) a light source capable of producing a laser light boom having wo 
froquonoipo which aro orthogonal to e ach other in polarization, sa i d light soure d 
jinftjtjnrH tn laser light into a wav e guide a laser f o r providing a laser 
light beam comprising a first mode comprising a first frequency of light and a 
second mode comprising a second frequency of light, the first mode and second 
mode being substantially collinear and substantially orthogonal in polarization to 
each other, said light source laser positioned to direct said laser light beam into a 
said waveguide; 

(b) at least one - thin film of hoot reagent attached to a outface of said wav e guid e; 

(c) a polarizer positioned to receive light output ef from said waveguide; 

(d) a photodetector positioned to receive light output of from said polarizer; and 

(e) a phase sensitive detector connected to said photodetector so as to receive signals 
from said polarizer. 

2. An apparatus as recited in Claim 1 wherein said light sour ee laser is a Zeeman 

laser. 

3. (cancelled) 
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4. (currently amended) Ab Ihe apparatus as recited in Claim 1 wherein said light 
source is a laser diode p os ition e d to diract a beam of loaor tight into a polarized bumn splitter and 
modulate *. 

5. (currently amended) Aa The apparatus as recited in Claim 1 wherein said 
waveguide is-a sensor comprises a planar waveguide. 

6. (currently amended) An Tie apparatus as recited in Claim 5 wherein said planar 
waveguide is a ribbed channel waveguide. 

7. (currently amended) Aft The apparatus as recited in Claim £ I wherein said 

waveguide sensor is ribbed wife comprises a plurality of channels, 

8. (currently amended) An apparatus as recited in Claim 7 wherein said plurality of 
channels are serpentine channels, 

9. (currently amended) A» The apparatus as recited in Claim 1 wherein said 
waveguide fes nmnprif,ed of comprises a waveguide matoriol selected from the group of: silicon, 
silicon nitride, quart*, zinc oxide, zirconium oxide, tin oxide, indium-tin oxide, lithium niobate, 
gallium arsenide aad or titanium dioxide. 

1 0. (currently amended) Aa The apparatus as recited in Claim 2 1 wherein said 
waveguide mat e rial - i s comprises silicon nitride. 

11 -2L (cancelled) 

22. (currently amended) Ar The apparatus as recited in Claim I wherein said best 
reagent B comprises a cyclodextrin derivative, 
23-27. (cancelled) 

28. (currently amended) A© The apparatus as recited in Claim 1 wherein said host 
reagent is comprises a calixarene, 
29-31. (cancelled) 
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32. (currently amended) A** The apparatus as recited in Claim 1 wherein said 
selective thin film comprises a plurality oflavers of hast said reagent la>ora is attached to so W 
waveguide . 

33. (currently amended) Aft The apparatus as recited in Claim 32 wherein said 
plurality of hast reagent layers comprises a first layer of cyclodextrin derivative attached to said 
waveguide and at least one other layer of cyclodextrin derivative attached to said first layer of 
cyclodextrin derivative. 

34. (currently amended) Ad The apparatus as recited in Claim 32 wherein said first 
layer of cyclodextrin derivative and said at least one other layer of cyclodextrin derivative are 
different cyclodextrin derivatives. 

35. (cancelled) 

36. (currently amended) Aft The apparatus as recited in Claim 1 wherein said host 
roagont is in a layer from selective thin film is about 2 nanometers to about 1 micron thick. 

37. (currently amended) An apparatus as recited in Claim 1 further comprising a 
layer of wavoguido material soaring an oxide surface between said waveguide material and said 
best reagent. 

3 8, (currently amended) Aft The apparatus as recited in Claim 37 wherein said 
qfavoguidd material coating oxide surface & silicon oxid e comprises silicon dioxide . 

39. (cancelled) 

40. (currently amended) An-The apparatus as recited in Claim 1 wherein said 
photodetector is a photodiode or photomultiplier. 

41 . (currently amended) A« Ihe apparatus as recited in Claim 1 wherein said phase 
sensitive detector is a lock-in amplifier. 
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42. (currently amended) An The apparatus as recited in Claim J farther comprising 
a connection from said light sourc e laser xo said phase sensitive detector to transmit a reference 
signal 

43-44. (cancelled) 

45. (currently amended) A» The apparatus as recited in Claim 7 wherein at least one 
of said plurality of channels is not coated with said thin film of best reagent to provide a 
reference channel . 

46-193, (cancelled) 
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